3GPP TSG-RAN WG4 Meeting #99e	R4-2109949
Electronic Meeting, 19 May– 27 May, 2021
		
Source:	LG Electronics
Title:	Discussion on measurement requirements for NTN
Agenda item:	9.12.4.4
Document for:	Discussion


Introduction
In RAN4 #98-e-bis meeting, WF on NTN measurement is approved [1]. However, there are several issues still remain. In this contribution, we provide our views on measurement requirement for NTN.
Discussion
Enhanced SMTC/MG
For the new or enhanced SMTC/MG, following WFs are approved in RAN4 98e-bis meeting. 
· Issue 6-15: Discussion of SMTC and MG
· Wait for progress in RAN2. Overlaps with 6-16
· Issue 6-16: SMTC and MG based requirements
· Defer discussion, overlaps with issues 6-10 and 6-15
· Issue 6-17: Measurement gap starting point
· Wait for progress in RAN2, avoid conflicting discussions
· Issue 6-18: SMTC and gap window misalignment
· Defer discussion and wait for input from RAN2

Hence, discussion of SMTC and MG in RAN4 is deferred. However, the following WFs are approved in RAN2 113e-bis [2].
· For Rel-17 NTN, Rel-17 NR operation is enhanced (e.g. the SMTC configuration and UE measurement gap configuration) aiming to address the issues associated with the different/larger propagation delays, and the satellites (considering e.g. their deployment, mobility, height, minimum elevation and prioritizing typical NTN scenarios).
· Rel-17 NTN will not rely only on network implementation to address the issue explained in agreement 1.
· Enhancements of the SMTC configuration is supported for Rel-17 NTN.
· Optional new UE assistance is defined in Rel-17 NTN for network to properly (re)configure the SMTC and/or measurement gap.
· For Rel-17 NTN, one or more SMTC configuration(s) associated to one frequency can be configured. FFS solution details.
- The SMTC configuration can be associated with a set of cells (e.g., per satellite or any other suitable set per gNB determination).
- The multiple SMTC configurations are enabled by introducing different new offsets in addition to the legacy SMTC configuration. FFS how the offsets will be managed/signalled.
· FFS the following open questions: 
	(a) can the UE be configured with multiple SMTCs per carrier and use them all in parallel?
	(b) How the NW knows which SMTC (incl. offsets/periodicity, etc.) is relevant for a particular UE? 
	(c) Is there any validity: in time or for certain location only, foreseen in such multiple SMTC configuration?
	(d) What is the potential impact on the signalling, assuming this delay is a dynamic value?
	(e) What about the feeder link delay? Is it considered anywhere?
· The configuration of one or multiple offsets is left up to the network implementation.
· It is up to network to update the SMTC configuration of the UE to accommodate the different propagation delays.
· Measurement gaps enhancements should be supported. FFS on the details

 As described in RAN2 agreement, RAN2 start discussing the new/enhanced SMTC/MG to resolve the issues associated with the large propagation delay difference. It is obvious that the new/enhanced SMTC/MG is needed in NTN due to large propagation difference and the new/enhanced SMTC/MG have an impact on RRM requirement. For this reason, to finalize the RRM issues on time, RAN4 should start discussing the SMTC/MG.
Proposal 1. RAN4 should study the RAN4 impact of the new/enhanced SMTC/MG discussed in RAN2.
New/enhanced SMTC/MG can increase the measurement performance, but it may deteriorate data rate due to the increased SMTC/MG duration by multiple SMTC/MG. Hence, new/enhanced SMTC/MG shall be applied limited conditions. For example, if the distance difference between serving and neighbor cell is large, multiple SMTC/MG can be applied, but if it is small, it can be reused legacy SMTC/MG. RAN2 also considers new SMTC/MG issue with various conditions (different/larger propagation delays, and the satellites considering e.g. their deployment, mobility, height, minimum elevation and prioritizing typical NTN scenarios) as described Proposal 1 in RAN2 draft conclusion. For this reason, we propose that, to prevent the performance degradation, RAN4 needs to study conditions that new or enhanced SMTC/MG is required.
Proposal 2. To prevent the performance degradation of serving satellite, RAN4 needs to study conditions that new or enhanced SMTC/MG is required and new or enhanced SMTC/MG should applied when the conditions is satisfied.
In NTN, it is expected measurement performance degradation due to the large propagation delay, large path loss, multiple SMTC/MG configuration and so on. To improve the measurement performance, as described above RAN2 agreement, UE assistance is considered in RAN2. For this reason, RAN4 should study RRM impact of UE assistance information such as UE location information, distance between UE and satellite and so on.
Proposal 3. RAN4 should study RRM impact of UE assistance information discussed in RAN2.
Conclusion 
In this contribution, we provide our views on NTN measurement, and we propose
Proposal 1. RAN4 should study the impact of the new/enhanced SMTC/MG discussed in RAN2.
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